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In This IssuePERIOD’s Snooze Button
PAGE 357
Daily cycles in the abundance of PERIOD proteins are central to setting the speed of circadian clocks in animals. Chiu
et al. identify a phosphorylation-mediated circuit within the PERIOD protein capable of setting the circadian period.
They show that the NEMO/NLK kinase regulates clock speed by phosphorylating PERIOD and triggering further
phosphorylation by the DOUBLETIME kinase at nearby sites. Multisite phosphorylation at this cluster functions as
a time-delay circuit by slowing down phosphorylation of more distal sites that promote the daily downswing in PERIOD
levels.Cracking the Nut of Regulated Degradation
PAGE 371
In many cells, the 26S proteasome functions constitutively. However,
Bader et al. now show that proteasome activity is developmentally regu-
lated during spermatogenesis in Drosophila. They identify a regulatory
complex containing the F box protein Nutcracker, a component of an
SCF ubiquitin ligase complex, and an essential protein, DmPI31.
Nutcracker promotes DmPI31 stability and DmPI31, in turn, stimulates
proteosome activity. Thework reveals a conservedmode of proteasome
regulation and its use for the controlled destruction of unwanted cellular
material during development.Kinetochores outside Their Comfort Zone
PAGE 410
Accurate chromosome segregation during mitosis requires the
assembly of a multiprotein kinetochore complex at centromeres.Gascoigne et al. demonstrate that it is possible to build kinetochores without centromeres and without the CENP-A-
containing nucleosomes that mark them. The authors engineer two centromere-binding proteins, CENP-C and
CENP-T, to bind at ectopic sites, which leads to assembly of functional kinetochore-like structures distant from
centromeres.Ribosomes Play Favorites
PAGE 383
The ribosome is generally considered to play a constitutive role in
translation. Kondrashov et al. make the surprising discovery that a
ribosome component, ribosomal protein L38 (Rpl38), is required for
establishing the mammalian body plan. In mice, mutations in Rpl38
affect the translation of a specific set of Homeobox mRNAs, without
affecting global mRNA translation. The authors also show that other
ribosome components exhibit tissue-specific expression patterns in
mice. These findings suggest that ribosome activity may add a layer
of specificity to the control of gene expression during mammalian
development.Step One for DNA Demethylation
PAGE 423Active DNA demethylation remains a mysterious process in mammals. Guo et al. now show that methylated cytosines
are first hydroxylated by TET1, and that this step is required in the mouse brain for neuronal activity-induced DNA
demethylation of target genes. Their results suggest that TET1 works together with AID/APOBEC family cytidine
deaminases in an oxidation-deamination mechanism for demethylation of DNA.Cell 145, April 29, 2011 ª2011 Elsevier Inc. 325
Sickle Hb Meets Malaria at Many Fronts
PAGE 398
Sickle hemoglobin (Hb) is thought to confer a survival advantage against
malaria in humans by reducing the load of Plasmodium parasites during
infection. Ferreira et al. now show that mice expressing sickle Hb do not
succumb to experimental cerebral malaria, even at high levels of
parasite load. They reveal that sickle Hb confers host tolerance to
Plasmodium infection by activating pathways that prevent the accumu-
lation of pathogenic free heme as well as the expansion of pathogenic
T cells. Modulation of these pathways may be beneficial in the treatment
of malaria.Catching X in the Act
PAGE 447
Transient chromosomal pairing between the two X chromosomes in
females is thought to play a role in the asymmetric silencing of onechromosome by Xist RNA. Masui et al. now carry out live imaging of endogenous X chromosomes to provide direct
evidence for pairing and its transcriptional consequences. Pairing occurs within a period of increased chromosome
dynamics during early ES cell differentiation. Immediately after pairing, Tsix, the Xist antagonist, becomes transiently
monoallelically expressed, providing a window of opportunity for asymmetric Xist upregulation.ClpXP Motors through Unfolding
PAGE 459
AAA+ superfamily proteases hydrolyze ATP to unfold and degrade proteins in multiple contexts. Now, with single-
molecule precision, Maillard et al. use a GFP substrate to unravel how the bacterial ClpXP unfoldase destroys protein
structure. These newdata suggest that ClpXworks as a power-strokemotor, taking regularly sized steps and relying on
a limited degree of intersubunit coordination to unfold proteins.Cancer Thrives on Nucleotide Starvation
PAGE 435
Chromosomal instability is a hallmark of cancer cells. Bester et al.
provide evidence that this instability can result from depleted nucleotide
reserves. Accelerating cell-cycle progression by aberrant activation of
the Rb-E2F pathway induces replication defects and genomic instability
correlated with reduced nucleotide levels. Exogenously supplied nucle-
osides or activation of cellular nucleotide biosynthesis pathways
rescues this replication-induced genomic instability and decreases the
tumorigenic properties of the cells. Mismatched cellular programs may
therefore be a driving force in promoting genomic instability during the
early stages of cancer.Using the Forest to See the Trees
PAGE 470
Mapping genetic networks based on gene function is challenging in
multicellular animals due to the requirement for high-resolution imaging,
which has limited such studies to single cells and early embryos. Green et al. present a method for profiling
gene function in a complex tissue of a multicellular animal, analyzing the effects of gene knockdowns on the architec-
ture of theC. elegans gonad. By ranking the significance of functional links among phenotypes, they generate a network
of essential genes that has sufficient resolution to identify subunits of macromolecular complexes and components of
common pathways.Cell 145, April 29, 2011 ª2011 Elsevier Inc. 327
